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What are the different methods of bridge construction and how does the environment have an impact on the construction of various types of bridges?

[bookmark: _Toc536040669]Introduction
This research proposal will contain the different methods of bridge construction that can be used for various types of bridges for different locations all around the world. The legal implications will be considered and the requirements that are needed to be met for each method of construction. The impact that the environment has on what type of bridge is built is important to analyse, as the location of the bridge affects the construction and legal implications the build has. 

[bookmark: _Toc536040670]Abstract
The environmental impact with bridges is a major factor to take into consideration. The objective of this research proposal is to look at the various method of bridge construction, how these bridges impact the environment, and various techniques to overcome these problems. A main purpose of a bridge is to carry the road traffic or other moving loads in order to pass through an obstacle or other constructions. The required bridge will be constructed for many forms of passage, such as for pedestrians, cars, or even railway. A bridge is a crucial structure in modern engineering. Types of material, span length, deck location, usage, shape, and structural form will all be discussed in this research proposal. There are various bridges that will be taken into consideration, some being, suspension bridges, bascule bridges, and arch bridges. Problems of each bridge will be explained and how these problems are solved during construction or the design process.  
[bookmark: _Toc536040671]Problem Statement
There are many problems that arise when construction a bridge. Some of these problems can vary from, what impact it can have on the environment, to which bridge type is best suited for the given location. There are many other concerns when construction a bridge, one of these being that the concrete bridge deck can crack. Civil engineering infrastructure is "generally maintained in accordance with safety, economic and technical issues", (Steele et al, 2015) however, cracking still arises in concrete constructed bridges. Such cracks can reduce the total lifespan of the bridge and reduces serviceability, and, therefore, if the bridge happened to fail safety procedures closures would lead to traffic disruption. (Steele et al, 2015)
The type of environment that the bridge is constructed has a great impact on the life span of a bridge. If the bridge is constructed to cross a river or sea, then the piers that are constructed in the water will obviously be affected by currents and tides. Whereas if the bridge is constructed in a hillside, then it will not be affected by water, but will be affected by high pressure winds blowing over the hillside. Also the soil that the bridge sits on can affect the foundations, as high water content in the soil can render it useless for construction. There are wide variation of bridges that can be built, such as a suspension bridge or a bascule bridge. When planning a construction of a bridge the surrounding environment has to be taken into consideration. If a bridge needs to be constructed for pedestrians and vehicles to cross a river, the a simple arch bridge could be constructed to save money and time, but if this bridge crosses a river that has high boat traffic, then an arch bridge will not be possible to construct, as the bridge will be low and will obstruct oncoming boats. Therefore to solve this problem a Bascule bridge can be constructed. A bascule bridge has spans that pivot upward by utilizing gears, motors and counterweights. Meaning that when a boat comes towards the bridge, pedestrian traffic and vehicle traffic will be stopped, allowing the centre of the bridge to open upward using pivots and gears to allow the boats to pass through securely. An example of a bascule bridge would be the tower bridge in London. Bridge construction heavily impacts the environment. The materials in bridge construction can vary, from different types of concretes, to different types of steel. The choice of which material is dire to the construction, as if the material that is used affects the environment that it is constructed in, then the project will be delayed or even shut down. For example the paint that was used in the construction of the Golden Gate Bridge, was harmful to the environment. When this was discovered, the paint was immediately removed and replaced with an environmental friendly paint. The colour of the bridge remained the same to keep the design of the bridge the same but was improved to help the environment. 

[bookmark: _Toc536040672]Types of bridges
There are a lot of variations when it comes to the design of bridges. All types of bridges have their pros and cons, and each bridge impacts the environment in different ways. One example of a bridge is the Beam Bridge. This bridge is suitable for a temperate environment. The construction of these bridges is done by the use of horizontal beams, which give support to the ends of each pier. Commonly the weight of the beam pushes on the piers.  Using these beams for construction, the usual span is no more than 250ft. A Beam Bridge is a precast construction. This provides social and environmental benefits. For concrete structures, reducing CO2 emissions can be achieved by recycling, but this is not the only method that can reduce emissions. The use of novel materials such as a low-carbon cement can reduce the CO2 emissions dramatically with each structural material in the design stage and the construction process. (Hasanbeigi et al). 
Another example of a bridge is the Cantilever Bridge. This is constructed using cantilever structures that project horizontally into space which is supported only on one end. However, if this bridge is required to handle road or rail traffic then the construction of the bridge will include trusses built from a structural steel, or box girders built from pre-stressed concrete. 
The arch bridge is constructed with abutments at each end, which is shaped as a curve. The arch bridge design works by transferring the weight of the bridge and all of its loads into a horizontal thrust which is subdued by the abutments located either side of the bridge. The structural design of this bridge was created by the Romans by using stones in order to make the bridge carry great strength. However in the modern day these bridges are made using concrete or even steel. Usually the span of this type of bridge can be up to 800ft. If concrete is the chosen material for construction, then a high performance concrete should be taken into consideration. Habert et al (2012) argues that, “choosing a high performance concrete for bridge construction is, on average more environmentally friendly than the traditional concrete bridge construction” which has to be considered as our society today seeks for more environmentally friendly methods in infrastructure. 
A suspension bridge is a little different than most bridges. A suspension bridge has a deck that is suspended from cables and towers. These types of bridges are used for construction where it is difficult to place piers. For example, the Golden Gate Bridge is a suspension bridge. It was designed to cross the golden gate straight and connect San Francisco to Marin County. The cables of the bridge hold the road as there is no central pier due to the depth of the water below. The cables are made using a method called spinning. This method would be used to spin, around 80,000 miles of steel wires into one large wire, which would then support a part of the bridges deck. Construction a steel bridge has a great beneficial impact on the environment. Widman (1998) in his research shows that, “The concrete in steel bridges contributes to almost 50% out of the environmental impact and the fact that steel bridges need less material than concrete bridges, shows that steel bridges are good environmental choices” This suggests that even in countries with poor economic resources, or countries which are prone to natural disasters, i.e. Japan, steel bridges are a better option to reduce damage to the earth through its operation and building process.  

[bookmark: _Toc536040673]Requirements for bridges
In the modern day, the construction of bridges has vastly improved overtime. The need for construction of strong supported bridges has greatly increased, as motorways, rivers, and the sea, all need ways to be crossed. Due to the changes to the environment and the contemporary needs, architects need to pay close attention towards the designing of the bridge for the location that is needed. In the modern day, there is a vast way for constructing bridges. Bridges are built primarily for people to be able to cross rivers, seas, roads and valleys. These can be from just walk bridges for pedestrians, or vehicular bridges for transport purposes. An architect for a bridge, will have to consider a wide variety of factors during the design process for things such as the full span of the bridge, the complete size, such as height width and length. Also the distance from the ground or river will be taken into consideration and the materials that will be used during construction for best results. All these factors will also have to comply with the environmental needs. . A bridge will not be able to be constructed if the materials that are being used are harmful to the environment. The architect will have to take all these factors into great consideration, because if something doesn’t comply with the regulations or environmental factors, then it can impact the whole process. 
During the design process and construction process, the environment is one of the key factors to take into consideration. If there is an element such as materials used or location that affects the environment in a negative way, then it can have major problems that will arise. Some of these problems that could arise are legal disputes, these legal disputes can delay or even stop the project from progressing due to the negative impact on the environment. Due to this every possible precaution is taken into consideration when designing the bridge, as they want to avoid these legal issues and have the project run as smooth and efficiently as possible. Depending on which country the bridge is being constructed, the regulations may vary, a specification for one country could be totally different for another. The architect will take this into consideration in the first stage of deign. 

[bookmark: _Toc536040674]Conclusion
[bookmark: _GoBack]To conclude, the construction of various bridges has a great impact on environment, whether it be a beneficial or negative impact. The impacts that have been covered in this research proposal are, how poor quality concrete can Impact the environment by up to 50% but by using a high performance concrete this can be avoided. Also by how using steel can benefit the environment by using less materials. Another impact shown, is that even the paint used on the bridge’s steel beams, can negatively impact the environment. But can easily be solved by replacing the paint. 
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